Based on a new first-order nonlinear ordinary differential equation with a sixth-degree nonlinear term and some of its special solutions, a generalized transformation method is proposed to obtain more general exact solutions of the (2+1) (2007)], the proposed method is more powerful in searching for exact solutions of nonlinear evolution equations in mathematical physics.
Introduction
The investigation of exact solutions of nonlinear evolution equations (NLEEs) plays an important role in the study of nonlinear physical phenomena. In the past several decades, many effective methods for obtaining exact solutions of NLEEs have been presented, such as the inverse scattering method [1] , Hirota's bilinear method [2] , Bäcklund transformation [3] , Painlevé expansion [4] , sine-cosine method [5] , homogenous balance method [6] , homotopy perturbation method [7 -9] , variational method [10 -13] , asymptotic methods [14] , non-perturbative methods [15] , Adomian decomposition method [16] , tanhfunction method [17 -21] , algebraic method [22 -25] , Jacobi elliptic function expansion method [26 -28] , F-expansion method [29 -34] , and auxiliary equation method [35 -39] .
With the development of computer science, recently, directly searching for exact solutions of NLEEs has attracted much attention. This is due to the availability of symbolic computation systems like Mathematica or Maple which enable us to perform the complex and tedious computation on computers. For example, the Exp-function method proposed by He and Wu [40] is a straightforward and concise method for obtaining gen-0932-0784 / 07 / 1200-0689 $ 06.00 c 2007 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com eralized solitonary solutions, solitary wave solutions and periodic solutions of NLEEs. The solution procedure of this method, by the help of Mathematica, is of utter simplicity, and this method has been successfully applied to many kinds of NLEEs [41 -45] .
Recently, Huang et al. [46 -48] proposed a new direct method by introducing a new first-order nonlinear ordinary differential equation with a sixth-degree nonlinear term and its known solutions to construct exact travelling wave solutions of NLEEs. Very recently, Li and Zhang [49] proposed a transformation method to develop this method.
In the present paper, we introduce a general transformation to generalize and improve the work made in [46 -49] for finding more general exact solutions of NLEEs. In order to illustrate the effectiveness and convenience of the method, we would like to consider the (2+1)-dimensional Konopelchenko-Dubrovsky (KD) equations [50] 
where α and β are real constants. For u y = 0, (1) In this paper, we will obtain new and more general exact solutions namely nontravelling wave solutions, each of which can not be obtained by the methods described in [46 -49] , and besides, all solutions obtained in [49] can be recovered as special cases. The rest of this paper is organized as follows: in Section 2, we give the description of a generalized transformation method; in Section 3, we use the generalized transformation method to obtain explicit and exact nontravelling wave solutions of the (2+1)-dimensional KD equations; in Section 4, some conclusions are given.
Description of the Generalized Transformation Method
For a given NLEE, with independent variables X = (x, y,... ,t) and a dependent variable u,
we seek its solutions in the more general form [29] :
where a i (X), b i (X), c i (X), d i (X) and ξ = ξ (X) are all functions to be determined later. φ (ξ ) satisfies the auxiliary ordinary differential equation
where h j ( j = 0, 1, 2,...,6) are all parameters; the prime denotes d/dξ . It can be easily found that the transformation (4) is more general than those constructed in [46 -49] . To be more precise, if
and a i (X) = a i are constants, and ξ is merely a linear function of x and t, namely ξ = x − ct + l, then (4) exactly becomes the one used in [46 -48] :
which is equivalent to that proposed in [49] . It shows that taking full advantages of the transformation (4) we may obtain new and more general exact solutions of NLEEs including not only all travelling wave solutions obtained by the methods of [46 -49] but also new types of exact solutions which can not be obtained by the method of [46 -49] . In order to determine u explicitly, we take the following four steps:
Step 1. Determine the integer n. Substituting (4) along with (5) into (3) and balancing the highest-order partial derivative with the nonlinear term(s) in (3), we then obtain the value of n.
Step 2. Derive a system of equations. Substituting (4), given the value of n obtained in Step 1, along with (5) 
Step 3. Solve the system of equations. Solving the system of over-determined partial differential equations derived in Step 2 by use of Mathematica, we obtain the explicit expressions for a 0 (X), a i (X), b i (X), c i (X), d i (X) and ξ .
Step 4. Obtain exact solutions. By using the results obtained in the above steps, we can derive a series of fundamental solutions of (3) depending on the solution φ (ξ ) of (5). Given different values of h j ( j = 0, 1, 2 ...,6), (5) has many kinds of special solutions. Some of them are listed in [23] under the condition h 5 = h 6 = 0. We list and consider in this paper only the ones with h 6 = 0 as follows: (5) has the following solutions:
(ii) If h 2 < 0, h 4 ≥ 0, then (5) has the following solutions:
II. Suppose that 
(ii) If h 2 > 0 and h 4 < 0, then (5) has the following solutions:
If h 2 > 0, h 4 < 0, then (5) has the following solutions:
. (15) Remark 1. In order to determine the explicit solutions of the partial differential equations derived in
Step 2, we may choose special forms of a 0 (X), a i (X), b i (X), c i (X), d i (X) and ξ (X) as we do in Section 3.
Nontravelling Wave Solutions of the (2+1)-Dimensional KD Equations
In this section, let us consider the (2+1)-dimensional KD equations (1) and (2). According to Step 1, we get n = 2 for u and v. In order to search for explicit solutions, we suppose that (1) and (2) have the formal solutions u = a 0 (y,t) + a 1 (y,t)φ (ξ ) + a 2 (y,t)φ 2 (ξ )
where ξ = kx + η(y,t) and k is a nonzero constant. Substituting (16) and (17) along with (5) into (1) and (2), the left-hand sides of (1) and (2) are converted into two polynomials of φ i (ξ )φ j (ξ ) (i = 0, 1; j = 0, ±1, ±2,...). Then setting each coefficient to zero, we get a set of over-determined partial differential equations for a 0 (y,t), a 1 (y,t), a 2 (y,t), b 1 (y,t), b 2 (y,t),  c 1 (y,t), c 2 (y,t), d 1 (y,t), d 2 (y,t), A 0 (y,t), A 1 (y,t) , A 2 (y,t), B 1 (y,t), B 2 (y,t), C 1 (y,t), C 2 (y,t), D 1 (y,t), D 2 (y,t) and η(y,t). Solving the set of over-determined partial differential equations by use of Mathematica, we get the following results: Case 1.
where f (t) and g(t) are arbitrary functions of t, 
b 2 (y,t) = 0, c 1 (y,t) = 0, c 2 (y,t) = 0,
where f (t) and g(t) are arbitrary functions of t, f (t) = d f (t)/dt, g (t) = dg(t)/dt. Now we use Case 1 to obtain exact solutions of (1) and (2) . When setting
in Case 1, we can verify that h 1 = h 3 = h 5 = 0, and h 0 , , (10) and (11) we obtain soliton-like solutions of (1) and (2):
where ξ = kx + y f (t) + g(t);
where (12) and (13) we obtain trigonometric function solutions of (1) and (2):
where
,
We next use Case 2 to obtain exact solutions of (1) and (2) . When setting
in Case 2, then from (12) and (13) we obtain trigonometric function solutions of (1) and (2): 
where ξ = kx + y f (t) + g(t); 
